Endothelial insulin-like growth factor-1 modulates proliferation and phenotype of smooth muscle cells induced by low shear stress.
Endothelial cells (ECs) are directly exposed to shear stress and modulate the neighboring vascular smooth muscle cells (VSMCs), which plays important roles in vascular remodeling during atherosclerosis. Our previous research revealed that insulin-like growth factors (IGFs) might participate in low shear stress (LowSS) induced vascular remodeling, which remains to be elucidated. Using EC/VSMC co-cultured parallel-plate flow chamber, LowSS (5 dyn/cm(2)) was applied and normal shear stress (NSS, 15 dyn/cm(2)) was used as control. LowSS induced IGF-1 secretion from ECs, which subsequently phosphorylated IGF-1 receptor (IGF-1R) on co-cultured VSMCs, then increased Akt phosphorylation and Sirt2 expression. Decreasing IGF-1 in ECs by RNA interference (RNAi) reversed these effects on VSMCs. Exogenous IGF-1 increased IGF-1R and Akt phosphorylation, Sirt2 expression, and proliferation of VSMCs, and induced VSMCs towards synthetic phenotype. PI3 K/Akt specific inhibitor wortmannin decreased Sirt2 expression, proliferation, and synthetic phenotype transformation of VSMCs, but had no effect on IGF-1R. Sirt2 RNAi repressed VSMC proliferation and phenotypic transformation, but had no effect on IGF-1R and Akt. Taken together, LowSS induces the secretion of IGF-1 from ECs, which subsequently paracrine influences the co-cultured VSMCs via IGF-1R and Akt phosphorylation, and Sirt2 expression, then results in the proliferation and synthetic phenotype transformation.